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(57) Abstract: 

PROBLEM TO BE SOLVED: To miniaturize a 
semiconductor chip and reduce the cost, when an active 
semiconductor element and a passive element are formed 
collectively in a unified body on a semiconductor substrate. 

SOLUTION: An FET as an active semiconductor element, 
and a spiral inductor as a passive element are formed on 
the main surface of a GaAs substrate 1. A high 
dielectric film 9 composed of material whose dielectric 
constant is 20 or higher, e.g. strontium titanate, and 
an earth electrode 10 for the high dielectric film are 
laminated in order on the inductor 8. Since the high 
dielectric film 9 is formed by using the material of 
high dielectric constant, the occupied area of the 
inductor 8 can be reduced, and the area of the GaAs 
substrate 1 also can be reduced, Hence a high frequency 
semiconductor device can be miniaturized and the 
manufacturing cost also can be reduced. In the case of a 
silicon substrate, the effect can be realized by the 
dielectric constant of 10 or higher. 
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07 (a) \±m6(Dmmm<D*fflm%.G z AsWfcZ: 
fflv^fcMMi C<n¥&m, mi (b) 1407 (a) coil 
Xb-IIXb*SUc*5»t5(WffiBlt?*>5. *H8Bgffi{£«<5M 
MiClt tBKPNirftglf^-CfcSFETroA/Tflllc** 

^»&EI»S:SSR LTfc 5 AW^»^EKf^# ©Pig 

[0064] 1)7 (a) , (b) {C^rTXol,^ mm 

ttGaAs mm i <D^m®m$.¥ E T^ffM£*U F E 
tcd KW ^M£WSrt-a¥*6»ttG aAsSSlll: 

i^tBi4 s^ltss i mmm^mmmmmm i o a 

iIlS^ffl^V7M^^-8 a ir^W^ 
£*U F E T«y-^i(«t5G a A s ifi 1 ±|: 
14, f£2i«I§mftJ@^it!>mfgl 0 b £Sr?2i«Simf«]il 

[006 5] -ttt>*>, % 1 7fl"< ?—8 

a^FETCO KU>f Mcg8Besn-cta^7>r>fcr— 
KSrflWM-s jistt, ±esb 4 <Dmmm t mmxhz 

t>K *mmmX(X G a A s £fi l _hfC*fefiSl4 
LTiiii£fflftJ8TOj&&JS 10a, 10b jJSflgjSSfu 
^•C0±iCii;^mWl9 a , 9 b i 9/l~f 9 

-8a, 8 b £ aSJtfltefvO ^.#j4 5 ±bS^4 OOHJiS^ 

10 a, io bco— spii, -etvejxfn, ^2ii5^m^ 
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I9a, 9 b CO^ST'li^T'S «fc 9 lCjgfiJc^tLT*i 

[0066] #3SMi!-C-|i, V 7^1- > 

^?-8a, 8bd*i5mftiR9a, 9 b±fCffci»C> 

Bi&£ixx\,^(nx\ FETn<Dim)¥m{m*t*/< 
4 (xtttezmte) k&&m<DT.mx 

Oii;^ffif#8l9 a, 9bSrfflV>5wif, WSftflptt© 
70 iSLht/J^fbtSrSaLWSMMI C£rS«lOl»o[B;=i 

U»5MM I C ©Hfflf bJS«» i 4 5 0 
[0 0 6 7] (B7(?)IW ^7O9HW0ffi 
(COV ^TlftBfli-5o *^6©f5S|{;*iV ^Tti, MM I CCD 

7f£tfLhcDfltiif4, ±SS3R 6 olW^fiiicioV ^Ttftf^ Lfc 

117 (a) , (b) \zjj<-mmkmKX'&?> 0 tztzu 
xmmmxix mimmmtmi o a t^2^m 
nob k(Ditwmmm— enc<^/ t eo-cv^o stiai 

[0 0 6 8] LfcftSo-C, *3QteBHre«:, ±12^5 0 
Lfrhtglgfr&gtt&ttk , ^^-r T^^O 4 #CD 1 & 

M9a, 9b <n\mnmitm ^»t, /mm bt 
jo [oo69] ($8 ^iBMi) ^ 8 <nmmm 

{COV^TlftB^1-5o 2^Qteg|g-ef±, ±15^6X^7 
C0lW^fl|{C#,6MM I CSr^-'y^r— ^ClDBWt-SWg- 
OWigtCOtvClttlPl-f-S. H8 (a) 6 Xltm 7 CD 

rnmmnM&zfti-z^mmG a a s sssrffl^fc 
mm i c^^y^-^icngLTt^^^r^m, m 

8 (b) (4118 (a) OlXb -IXb ^c*3(t-5»fSl|-C' 
[0 0 7 0] 08 (a) , (b) KlTrrTJ;?^ ^y-jr 

^ ^- 2 2 1 5 1 am 

HbtiX^Z kkh^ A^F-i 6<hffi^iS^i 7 <>: 
ffiiJ^±{C LfcWfit?/^ y tr—i?mimM 2 2 I^BXIi 

(t, ±mm 6 x<4^ 7 (ommmi^ ^xmrnw Lit 

[0071] ^^y^ycoy-^Sffi/^y 

Kl 2ir/-?yy— v=fiJC0y— ^iS-7-1 5 fcriSy— 
ir- 1 8 Sr^LT. ^g^y 7°{|i|60A^a^/<y K 1 
50 3 b ir^^yy-— ^ftiJCOA^iffi^- 1 6 ki^tlV^^- 1 
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9&lfrLX. ¥mfc=J-y7°<m<Dii>,t>WM'<v K 1 3 a b 
^y^r— S^flBoayjiS&T-l 7 tfr\£ftH\- 2 0 

110a, 10bb'<y<!r-i?mi&&m2 2tfcmi, 
W,2W^^ J T-2 la, 2 1 b^LT, -tn-ettS 

a^n-cva. fc^fu !Bi, sg2ii;t^#iragtfe& 

. JglOa, 1 0 bCD^l, ^2«^Stt^9 a, 9 b J; 
" 9 t^{C(i^T-7t^fC^y^ir-2 1 a, 2 1 b 

[00 7 2] #llS®gffirC*l2, E18 (a) , (b) {CTjk 

&JRl0a, 10b, mmW,{*m9a, 9 bSO^ffl 
7^ ?-8a, 8 b &mikffl§ Lfdflit 

*<m, mi. n2WMnmmmi&£mi o 

a, 1 0 b«i, iiM;ftJSl9 a, 9 b «£ 9 -b^W^Ctt* 

[oo7 3] d^goio^g) jfc^ % n9<Dmmm 
-y^ft^EB&SraswtfctPWiiitev^-c, ^^99 

[0 0 7 4] 139 (a) , (b) tt. A^IUig, ttS^S 
8§S^<'f.'^lHlS§{c:3oW-f'>'y^^^L 1, L 
2, L3t+t^Cl, C2, C 0 b &WLtftz.W& 

S§HT-&>5„ 09 (a) , (b) (Cfcl/vC, FET«oy 
— hiSB^X V t°— Stj#: A-C** LT*3 "9 , 
^9*9 9~L 1 iA^tiC 1 i(C±i5A^^t-^ 
^Sr5 0Qti-5J:5Jcat&Sri:5ii:iS-C#5. I§J 
FETOKW ^-?<D^ > tf— B T* 

^Lr*ifj, m?)4^y??--L2biiijjBmc2b^ 

X <0 mftj > tWV* £ 5 0 Q b i" 5 <fc 5 £ 
KKy©DC^7^ilj;, ^a- 
94^9*9 9 — L 3(75— SffiSr^*7)^l 0 0 0 p F©/< 
^/^3^^C0tc^g!i-5^i:lc:J;i9, ^BA»e> 

EI (a) (C^i 9 (C, A?K >^ L 1 b tb^-f 
>?9 9 — L 2 t ^ 3 — * 9 — L 3 <k (DX 5. X 

t, z^bZhzmmbrnteZo -ttefrh. ^b-?4 
y^9 ?-L3 i*±$t£{m\Bmfifc&&X'&>zA\ 

X t. <£ I ^>"C, #?£fC;fc:£ & 3 0 0 m&(DttM 



(9) W9-148 52 5 
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U#-5„ flfcfr, 's9*9 9 — L 1 (iiSi^T' 5 0 £2 

^5o~i oommic%iitz>zbx\ 'imtbm&b 
&'Mfei£.msL£it?>zbi>m$.L\<\ £<bic, tajj-o 

9 9—1.1, L3btZmti:Z>mb-tZZbX\ ttiJjsO 

w y?9-L2\z^zfr%immE&bmmb*m&-t 

[oo75] &<rm<Dmmm> ±.w& mmm^se, 
W)^wmm\zmM&ixz>h<nx\-tt£< , ^j^iiv'!; 

20 5#BttPICiT#5. ^LT. 'H^kmmwm : b\^X 

ftffl ^nri- ^ v' y =i ^Mi\M<DttmwM^ 7 . 5 mm. 

X'tb%(»\Z.tt L, *«M0!>rt < it^ff*^ 1 0W±W 
*fl*-CffiR«*M!tS:«teM-S r b {c J; 0 , -r 

l-fX't£< , AIP, AlAs, AlSb, GaP, In 
P, InAs, InSb^fflgiUffifflf5^i^ 

5 r. <t ttv ^ 5 *-efc*t \ 

^ [0 0 7 6 ] ±IB&Hi©l?IH^*5V"»Ttt, ii5^« 

tem&^?^xha>^<?J*XMf&l.tii\ *3BWw 

>i6^ h c Ale 

i^$nstoT-fi^v\ it^fl:^ s i o>zx±<Dirjmb 

LT, tfiRtf^^iS, f^v-^ny^ (PZ 

t) , ^>®$' D v - t-^-v-^., =^sfc&y^A, 

BN-7 5) , — hn^^A, ^>^/U®^7 

y-j7A, =.j-Z/MX ] J ?A (KTN) 

[0077] ±3£&mstm?ix m&omit: 

^ic-t-ZtztblcgMMT-i:*/^ y/u^f ^#9 9~<D 

^-bx^tztK *^s<^9-^zmcms±iz]m.Lxh 
[0078] $ <b(c, ±.m&nmmx'i*. -< ^9*9 9 
9 9-<Dj&mz%\frzmmm\zmj££n?> fco-ca* 

<. Vf*)tztz&tmizLXb£i<\ 
[0 0 7 9] 

50 iwMffmm &L±mmLtzXo^ mmm>wn\c 
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[0080] M*3S 1 ICfctUi, i£HfrgJ£<0£EfB!llC 

±iz x itmmmi ou±(DMmmtmtmm^mmmt 
zm$miz.mm-rz>mf&k Ltz<Dx\ gmm+w 

mwm&D^mfezmnirz z t #t-# s. 
[oo8i] w*js 2 izxtuis mxm. i i^joi ^-c, ± 

vtr-^&^iOWifrtZ Z k ^T'# So 
[0082] 3 {citv(i\ WjRS 1 ^c, ¥ 

^i:S:tt*^-coia^:H-(Dg^S©[S]±i: &mz>Z ktf 
XZZkk fclc, Stfi®i^5E i {£ffl^"tg^^» 

[0083] ai#E4 fc .turf, *a«*aBK©*ffiftnc 

x\ At>m<Dm%-zmt)m<Dim-k <D^m±^± 

^M^T^f V is— is a ><DVS:Tt:ti1t*z8jJk+Z> Zktf 
[0084] 5 K J:*Ui, fi*S4 (C&t, # 

«/& \^tz<DX\ m c?mfrmm±xiE}&ff>!m±i^tt: 
xttmrnrnzmtio-z z t &v$ , mmic coist + i a 
ioisi±iMM i cmmtkmnmtkzmL-tzz 

t^T'tSo 

[0085] fjfjRJJ 6 XI* 7 J:*iff , 

<Dm&iM<v&m<tic£Z23mv>nmkm&=>x h<o 

W&k&mzzk&XZZ. 

[0086] mxms ic «t*xii\ m#8 1 \as\. # 



(10) #f>i^P9- 1 4 8 5 2 5 
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t^-r s <t 9 ic Lfc<£>T\ 111*1 5 k mm<n$}%:&ftm 
-fzzktfxzz. 

[008 7] If 9 IC «tnii\ IS^rl 1 . 4 , 6 XJi 

nozkfrXZh. 
[0088] SfcKflU OJCMxli. i»3ftiSl, 4, 6X 

~ v®m&mmk<Dmmm<Dfa±.k. mmmsL<z*F& 

j£Vk<r>Mffi kZmzzk tJ5t*# s„ 

[008 9] ffMtigl ffjftrSl, 4, 6X 

x\ &m*m<D%)m&&$}^wi-?>zk&x$z> a 

[0 0 9 0] lf*JSl 2{Cj;ix(f, If^JSl, 4, 6X 

20 xitmM^m^ix^^k^^o^^m^ hpyf-^A 

[009 1] fflf#Jll 3(Cj;n(4\ l**JSl ( 4, 6X 
1$ 7 ic jov ^r, y = J; "9«^Jc 

&¥mfcmw:<0'\mkk. mmm.<m^(o^±k^m^z 

<t^T'#So 

30 [11] wHSfi^lilcgiSMM I CO^Fffiia&tWr 
ffiElT-fcSo 

[Ei2] 0iwii-iii»ic*j»t5sa5|zaD0-ca>-5o 

[03] W|H©gII^5MM I C<755pSH^.t)Wf 

Eiax-feSo 

[ii4] m3<nmmmimzy<-y<!r-i;icm££fofz 

MM I Cco^FSI§]^U!Wffil2lT'fcSo 

im 5 ] ^4 at^s 5 ©isseeffitcfiiSMM i c 

[06] H5©VI-VIi»|i*i»tSaSSspffiia-C-*>5 0 
(17] ^6 RXM 7 O^JS^IglC^SMM I CCO^p® 
EISU«fffiI2!T-fcSo 

lias] maiDrnfeMnizMz^ySr-vizmmztitz 

MM I C^^pffiElSoqSrffiglT'foSo 

[E9] m$<nmmm\z&%w£%\mnm*tt*> 

1SSk«ifiiWt#8i«:l9:ftfcMM I C(D^ * ^^-y— M2I 
&D1hISSI2IT-*)So 

[no] ^*comm i co^psms.tHWffiiar-feSo 

1 *«GaAsSi 
50 2 N+ 



(11) 



1*08^9-1 4 8 5 2 5 
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